Adaptation of Ustilago maydis to extreme pH values: A transcriptomic analysis.
Fungi are capable to adapt to environments with different pH values. Here we used microarrays to analyze the transcriptomic response of the Basidiomycota Ustilago maydis when transferred from a neutral pH medium to acidic, or alkaline media. Yeast and hyphal monomorphic mutants were used as controls, permitting the identification of 301 genes differentially regulated during the transfer from neutral to an acidic medium, of which 162 were up-regulated and 139 down-regulated. When cells were transferred to an alkaline medium, we identified 797 differentially regulated genes, 335 up-regulated, and 462 down-regulated. The category showing the highest number of regulated genes during the change to either pH, besides "unclassified," was "metabolism," indicating that a very important factor for adaptation is a change in the metabolic machinery. These data reveal that adaptation of U. maydis to environments with different pH involves a severe modification of the transcription machinery to cope with the new conditions, and that the stress by an alkaline environment is more drastic than a change to an acidic medium. The data also revealed that only a minor proportion of the identified genes are under the apparent control of the Pal/Rim pathway, indicating that pH adaptation of this fungus involves other than this cannonical pathway.